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THE COMPRESSION OF AIR WORK OF TWO-STAGE COMPRESSORS 
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WORK OF STAGE COMPRESSORS 




THK COMI’HKSSION OK AIR WORK OK STACK COMl'RKSSORS 
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Approximate weights of above eompresaors: n,o 00, l.poott. 




KJSSOUS C0MPUEW80US HAVING SIMPLE 



Hi four sizes by the IngersolbRand (V)., lute 
to 4 \ by 5 in., with piston displacements of 
fchuall inclosed, single-acting, duplex compress 
trie motor or belt, are built also by the Allis- 1 
1 hose are known as the Oiristensen compress* 










STRUCTURAL CHARACTERISTICS OK COMPRESSORS COMPRESSORS HAYING SIMPLE AIR O LENDL 
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Walker Bros. Horizontal, Single-stage, Duplex, Compound Condensing 



Note. - The Worthington Company also makes a hue ot ^ holt -driven 
the same sizes as in the table. Six other sizes are built, tor air pressures 
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W. H. Bailey & Co. Horizontal, Differential Two-stage, Belt-driven, Class 



duplex single-expansion steam eylnnlers iruni P> It) in. diam. 






Chicago Pneumatic Tool Co. Duplex, Two- stage, Direct-connected to Synchrono 

Motor, Class O-CE 
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chroiums motors, arc built in fifteen : 
It) by 2S by «‘k> in.; their piston displ; 
approximately) are from l,:it»2 to 7,1 l< 



The Norwalk Co.’s type HIV S_’.\ , built 
placements of 920 to 2,2S0 cu.ft . per min., ;m 
synchronous motors. Types TB-S2T.SA (be 
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Worthington Pump & Machinery Corp. Duplex, Two-stage, Belt-driven (f''ig. : 











STRUCT URAL CHARACTERISTICS OK COM PR ESSO RS PORTA RLE COMPRESSORS 



Fig. 45. — Walker Bros. Mine-ear Compressor. 
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STRUCTURAL CHARACTERISTICS OF COMPRESSORS 
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ANGLE COMPRESSORS 
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Ol’I'.KATlON OF .STACK COMRRKSSOllS AIR CARD OF TWO-STACK CUMRRKSSORS 





opening winin' a slight difference in pressure. From tliis it follows t lot 
Hit* weight of each valve should be as small as is consistent with (h 








Machinery ( o. and the Worthington Pump and Machinery ( 'orp. Somewhat similar in the alxive are 1 1 u v kk Fairhurst ,T valw (Ameri- 

Operation of Thin-plate Valves. - Because of its light weight , the can Air Compressor Works), which is attached to the seat by two 

inertia of the scaling portion of t hi? valve is small. At. the beginning of small bolts, and the valve of Holman Bros., except that the latter has 
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valve a is forced to t he right by spring </, again admit t ing air to the cow- 

pressor. This unloader, alt hough especially applicable to belt- or motor- Ina Y l>e used in combination with the UA T) unloader, to minimize 

driven compressors, may also lx* used in connection with the flywheel power expended during unloaded periods. The diaphragm and needle' 

governor lor steam-dri ven compressors. \\ hen variable speed is desired. are omitted, receiver pressure being admitted simult aneoiisly 

a fixed cutoff witii a variable-speed throttling governor is substituted. through an auxiliary valve to the unloader and to a relief valve at each 
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Hoarding the first point, the volume of the receiver should he lar^e 
-Hough in proportion to that of the compressor cylinder to prevent any 





Jioukl suddenly increase 








As the volumetric output of a given size of cylinder depends on the den- 
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PERFORMANCE OF AIR COMPRESSORS 
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Additional formulae for electric motor-driven e< mnpi essoi . 
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21(. RKRI'ORMAN'OR OF AIR COM I'll KSSORS COMFltl CSSOR TESTS 




Avon evupor;! t ion per pound eo;d consumed, po 

Avt* rage revolutions per minute 

(-'Orresponding average indicated horsepower drum 
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Kstimatcs thus made can he c 
gives the approximate unit cost 




COMriU.SSOKS AND COMPRESSED AIR 







224 COST OK COMPKKSSOHS AND COMl’IM'.SSl'.I) AIR 
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AIR COMPRESSION AT ALTITUDES ABOVE SEA-LEVEL 





SOI 



pressing 1 the other compressor must work to an absolute 




EXPLOSIONS IN COMPRESSORS AND RECEIVERS 



h* ('Util i filial ] )<* tss; 











the adiabatic compression cycle. 1 lie whole subject is nt pjest.nt 

obscure. , 

|h*f< uv attempting to formulate conclusions, it would be desira > l - 
to secure more data. Definite knowledge ot the conditions leading to 





250 AIR COMPRESSION BY FALLING WATER CONSTRUCTION DETAILS 




AIK COMPRESSION BY EAEL1NG WATER 







Temp.TulHr.-s .lurii.K t.-ala: . xter.ml air. 7«>-W>“; water, 7».2 »l"; .-.m.pr.-ased air, 7 • 

♦Tests mad.- by !W. C. II. M<l.«od, of McC.ill University, Auf?., 1800; P'*b- 
lished in Entrinrrrinq and Mining Journal, Dee. -b, IS'.Mi, p. Mb. Sec also Lmji 
tuxring and Mining Journal, July (I, 1010, !>• 50; Sept. 10, 1010, p. 508. 










sown* \vin1(T climuto of Mio ro^ion. 





Air i/uiiijiiL^iiig i ; till, \ ii'ioi i..t Muk‘, A Licii. 






Water Measurements 
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AIK COMPRESSION KV PALLINC WATPK 






50. Substituting in ihr 1‘ornmlu 




To. find the pressure ul, which the uir must enter the pipe; given, 
innxiiiiiiiii allowable drop, volume of uir, and the diameter and length of 

I’M"'- 

Join the length of pipe with the volume ol uir, und note intersect ion 
on axis .1 . Join this point with the pipe diameter, and note intersection 





Values of a for Nominal Diameters of Pipe 




270 CONVEYANCE ()!•’ COMPRESSED AIR IN PIPES 













WOKKINC WITH l’AKTIAL KX 1’ANSlON 













bearings. The rotors receive compressed air through the hollow drum- double-drum portable hoists are useful for underground scrapers (“ slush- 

shaft, and are inclosed in a casing having very small clearance. ri ”j |' ( , j. wliicli see l’eele’s “ Mining Kngineers Handbook,” Second 

, , i.'dit ion Sec. 10, Art. D”. Hlectrio drive seems preferable for the larger 

















Protection of Surface Piping. In using compressed air, < ' \<'H for 
mining pm poses, it olten becomes necessary to carry linos ol air pipe 
considerable distances oil (lie snihuv. To preyent condensation and 
freezing of the moisture in winter by external cold, all surface piping 

* hi this cnmurl mu mv (\dlnru (immli.tn . < M. go Isoti >> S M 



REHEATING COMPRESSED AIR 





Kxpci'imcrits upon the. Transmission of Touvr by Com pressor 









was only 12 per mil, though t lit* absolute U anperatwre ot the air at t lie 
reheater was increased dS per cent, with corresponding theoretical 
increase of volume. 

Results of Tests by Prof. J. T. Nicholson, in reheating air from the 
Taylor Hydraulic Air ( 'om pressor, at Ma^o^ (('hapter XIV) are a* H 
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ROCK-DRILLS CLASS li. SMALL 11AA1 MLR DRILLS, WITH 11 AN 1)1. .v!7 





CLASS B. SMALL llAM.Ml.lt DRILLS, WITH HAND 










CLASS 15. SMALL llAM.Ml.lt DRILLS, WITH HAN 
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RKRFORMA.NCK OK R< K K-l )RI LLS AIR I’RKSSF RK -'SR 



detailed data an' referred to Jour. 'Tran- 







OF ROCK-1 MULL WORK AS!) 
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DUILL-lilTS AND MECHANICAL SHARI’ENEKS DRILL-HITS 401 
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cutting edges at different angles, and are grouped as required for varying 
the thickness or height of (lie groove (“ kerf ”) cut by the machine. 

The Jeffrey longwall machine is S It. 2 in. long, 31 in. wide and 19 in. 
high; weight, 6,000 lb.; lengths of cutter arm, 4, 5, and 6 ft. This com- 



vcying air to the machine when working at a distance beyond the end 
°1 the supply pipe line. 

Sullivan Machinery Co.’s chain machines, usually driven by elec- 
tricity, are also built with air-turbine drive. The turbine is the same 




Rotary-bar Cutters were formerly used to a limited extent, in the 
United States for room mining, but are no longer made here. In Kurope, 
also, they have been largely superseded by chain maehines. 





roAL-n ttim; am.) (jpahkyinr machinery 



position. Rebind the standard is a lon*r, t liriadtM ! ? inclined rod, by 
Which the cylinder head is canted backward (first angular' adjust mcnt ). 
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depth of air-lift. ('h<H*k valves are plaeed, us shown, in pipes /> and f , to ])re\ent 

air or water from passing back into the air pipe or into the lank. A 







PUMPING JiV COM PKEy&iiD Alii 




EXAMPLES OF Allt-LIFT PI .MI’S 
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FFFFCT OF PULSATING FLOW 





Absolute pressure, temperature, ami 


























